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m m # 

(D^mmmm<$t#>bfrx\,^z> 0 

• xDSL&flf 

^^Mi&mtMrZ&ffik UTfixDSL (Digital Subscriber Line)iS*PfetL"CV^ 

f^Bjfc-W&WS^x ^^^M^xDSL^fiADSL (Asymmetric DSL) ^feti, 
^^gJcOxDSUUiHDSL (High-bit-rate DSL) „ SHDSL (Single-pair High-bit- 
rate DSL) &h& 0 ^tVX. ttttffimk^X&MfoWkl'XmmXZZxDSUZ. 
f*VDSL(Very high-bit-rate DSL) 25&£ 0 -ttt^tbOxDSL^^CS^DMT ' 

(Discrete Mult itoneK CAP (Carrierless Amplitude Phase moduTat ion)#<£> 
£W;^2S/BV^*L-CV3 0 Mx.^ADSL©ITU-T##^ LT. TU^^6Mlfs/ 
b/#@S<£>G.dmt £1.5Mtf;y h/&m&£<DG. 1 i t e^fo5^ % b fc3£W#5£ 
£ LTDMT^^^^ LTV^o 
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DMT^W^^T?W:, EI 2 8 iZ.7jk-TX 5 K1. 104MHi©JBS&MI!F#<Sr A f (=4.3125KH 
z)KPl^M (=256)i@<^/l^^ y T#l-#255^^^f(J-r5o ^rLT, ilff 
izftcfroXfrfrtlZ h ^V^f'^V^T^S-^-f y T#l-#2550SNJ^:^rS!l^L-. S 
NJt^J&CT^^ y TK£l^-t.4-QAM, 16rQAM, 64-QAM, 128-QAM. . . (O^T *b<£> 

4-QAM3:«iJ^T\ HfefcSNtt^t < #5 }do^l6-QAM, 64-QAM, 128-QAM. . SrfU 
UST5 ft 4-QAMtt2 h<5o3@feflli-^3E1H^rS: % 16-QAMfi 4 fcT y K<5 

o^-T 5 ^f^5£, 64-QAMJ3: 6 tf -y h -3oj£{f f 5 &W#5*;, 1 28-QAMte 7 tf 
5/ b<5o5HfSi-5aEW^S:...-C*>So 2563r-Y y Ttf>?*>, !/ T#l~#32fifc&n 

A#»>^{i!K oj^y^ftM^ vxm^^hti, v Ttn-mbsnmmfabM 
A&m^coTV Jf fornix m^^ibthz 0 y 

m 2 9fiDMT^^^J;^^DA#^iiliX^^AomiM7 ? n y^H-e&S. 
A^J LfcilHiT*— #teM&M?\]^&:m<Ds<y7T (Serial to Parallel Buffe 
r) 1 OtC 1 ^^#/HQfW (=1/4000 sec) ^ h7$il,5 0 ;* h T ^fc^- 9 

v^^-^r-r y rafcu ©eauify hBcSfcSHHSjh/r, i>3-/2o^t 

— ^)»-IE*UTj8!ia53S7— JJ^JfeS(IFFT) 3 OtdA^-f-So IFFT 3 OtelFFT 

^IJ^&/B<£>^ 5/ 7 r (Parallel to Serial Buf f er) 4 0 fcA^7i"5.o --"C, IFF 
TltitJ 480-51 1-9- is^JViD h — ^/P32fiO-^^^ B /^^^-f ^ y y^^7-f^^(C 
yclic Prefix) bTDMTv-^^/KD^fe^^^Bi-S (PMfflf«3&) „ 3f#lli£#l3£ 
W^^v~7t 4 0^512+32e<D-^^^/V-r— ^^rJiR^E^J^DA=i^^— ^ 5 0 — 
A£>-$-%o DA=W<— ^fi2. 208MHz (^i^-^T'y >':/J§l^|grC\A;ft'7^ i/^slsy*— 
^4rr^-o^#tc3E#|L, y y?m$kl 0 LTtaA^flUfceaH-* 

o 

flnA^MM"T?H:, AD=>-^— ^8 O^A^T^c^f #£2.208MHz<£>-7^ v^/V 
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ffiH§-K:3E#IU mmm^it^ (Time domain EQual izer :TEQ) 9 0 tA^tS 
o TEQ9 0lZi/^7$/l'ffl z f& (Inter Symbol Interference: ISl) ^ZZ^^Zf/^C 
yclic Prefixft^lfc^S <£ 5 KIA^tV ^^7*— ^^S^&S U MS^t* 

— ?&m?m?m&m'<v7T i o o^A^?i-s„ ji:^JM^g|^^>y^T 1 o 

OtelDMTiX^/i^tf)'^— ^£r^ h7U b/^5#. Cyclic Pref ix£|5£*b. 

1DMT^^#>^0^— y oifggt^(FFT) 1 1 0 ^ A 
^/i-^)o FFT1 1 0 {3:^:7— y ^&£<B-fti\ 255^@©{H^^^ 
) t"?)o ^$tfc^£^{bg£ (Frequency domain EQual izer :FEQ) 1 2 0 lt ill 
fc2550{f^,&7*— ^t£7^^/V-|!9T#(Inter Channel Inter ference : ICI) <Dffi 

flt&jfeu 7*3— 3 (mains if s/ h-v^7°6 o tmcm.&m&'tz&fe tr^ 

d> fc> If 5/ h ^ y 7VW£ 1 if v V <3otfi^ b^lf 7*— * £ 5 0 
• ISDNt 0 ^^^^e>^fS 

ISDN tri^aK>"fe3|^S: (time' compression mul t iplex) fi, SUftEJH £^-f§KIBJ 

2B+p©144kbps^>5Hft7 s — ^*2.5msecl*t!lK«jy, M^&-e320k 
bpst!lJEE3ieu,alH9KIW^«V ,k TeS&i-5o ^<7>fc£>, ISDNf^^^^^^Jl 
jR«C^*ttH3 OJ^-fJ: 5 fcADSLCfc b < f±G..dmt)©^|jft«cffi^^SJ&-5o X 

mtgHfilH 3 1 f-^-r «t 5 Kijfciakti/ri^fc-JrX ISDNtfMf #jasBU©«f£]|fc©AD 

(cross talk noise)l?fe^ 0 ADSLO-fg^ 1/— h ("inoMffif/ >f X£> l^-^/WilrlfJPK 
032 «ISDNHI||^^ADSLlHl^^OT^(^ifS)^^ElT*fe U , (a)te^ftijADSL 

(ATu-o \z.tt-r % =f&mw ek ao «ip A^iWADSL^e (atu-r) mat-*- 3 w 
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fft^HTfeSo (a)^£V^T, ISDNHJ^OOCUCoff ice channel un i t) ^£|<fi LT 

«o£#g/^X(near end cross-talk:NEXT) £PM*L3 0 — DSU (digital serv 
ice uniO^fl LTV^B#, -t^-ft -^ATU-Cf-MtL^/ -f X£ * 5 0 
fg/^X^«y -fX(far end cross-talkrFEXDiB^ftftbSo FEXTJ3, ATU-Ct- 

<t o xiSv \ y ssssa* bo/>r x-r?&> u NEXTtntt^-ca^fc u /j% $ & u^a- t 

X, (b)K:£^-ti±. ISDNHIII^DSU^^f LTl^5R#, #nA#{l!lADSL^ttATU- 

Rt^^^y x©ff^#i^©/^x^gsy >r x(next) t fcs„ 

OCU^aHf L"CV"*<5Bvi% ^ #^ATU-R^»^3& A,T*3sS / A X (FEXT) t ft 3 ^ 
. rOFEXT«NEXT^it-<T^^U/h$^l/^</Vi^^ 0 EJLLJ: !K ADSL^iifft- 
«BlvC. NEXT©j&#&/>£<^5i&g35*>3. 

HuxECQj: 5 f-. ADSL®H<£>afi< ^ISDNfc^tf^fc^IIIII^fcS^ ADSL 
im^ISDNt^TK^-IS^IlJ^^b^Tt-fS-t-J; 5t-SiaS (TCM Cross-talk) <D& 
9&&ttZ>o ISDNt°^7}f^^-e{4. m 3 3{iI^H-I SDN400Hzft-!§-TTRK:|^$lL~C 

, mm&muz(DM¥<D-y-4 *^x*TV j r—?%:&mi'. tia^wnTV?—*. 

%:4m&. _h»J^— ^4-Slfti-5„ ^iJ<DADSL^gATU-C-C{*400HzOflu 
^<Of->r^/V-eiSDN^fe©a£c«8aifg (NEXTi) ©JB^ffSr^Jt, ^^©^ 
JDA^flOISDNOJiyT 5 — *^£>Oitffi2SI£ (FEXTi) ©^f^r^ltSc 

JnA#WOADSL§SiaATU-R-er±, mmt ra^fc400Hx©f&¥^FEXT 2 Ol&#5rS 
tf\ « 3 i fc Of--r>/l't?NEXT2^>j^#SrS»t««, »Tt*ii, NEXT V FEXT^ 

3 I^FliB^iSr-ttL-PttNEXTEra, FEXTE^ i: ^ c 0 3 3 -C«^nA#fl!j 
fc^rtSNEXTEK* FEXTKIfflSr^bTV>5 0 

-LIBLfcJ: SfclSDNfc^aK^aH^fetf^n;* h — ^Sl#0>fc £ "C, ADSLft-5§- 

JR3plO-1449l3#fc<BV>T r^^^T*^ • ^^K^;fr5$J £ilfgLTV^ 
o ^7^r>fy^ - *>r V K# (sliding window)**, ^'ffillADSL^* (ATU-C) d^fe 
■AD A#MIADS LISS (ATU-R) ^ADS L {g iUfsi" 5TU ^ft I SDN t° >-xK V 
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©tl^^TOJ: 5 fcfe#>Z>J7?£X\ Dual Bi tmap^i: Fext Bi tmap^^^ fe^ 

o 

Tftfrlb. m3 $tL^> ADSL v-^^W (DMT -W^)SB^ 

K?SLWK:J:IU ^fiilADSL^fiCATU-Ott, ^(DiX^/V^ K • ^^/V 

ISBi: bTi^&^tfi1-&o *fc5^f iX^^SB^— |$x*%5PA#{IO^^{t^NEX 
T^tS^^-CV^^, ^ffiilADSL^eCATU-O^^rO^^^^T^ J>-^ K • 

i/>s$/l/0SBb VX&m&miSirZ (Dual Bitmap^) 0 _htI^r|p]^^5V^T : fo, 
*DA#ft!jADSL^g(ATU-R)ttTy £ n^ft^XADSL^^/^Sr-f VIM" K 
^#/WSB£T? ht^K- v-^^OSB^^-ftXi^fi-^o 

Dual Bitmap^-^X^TU^TRl^^V^T, *-9>f t^V^ • ^-TVK^SLWO^ 
mX$>i/>y$;\'$:fe t i&m.mtm-tZ>1)>. ^ffiOADSL^g(ATU-C)tt^^-r-x^ • 

h->-PLTO^£^{f-r£^£&fc3 (Fext Bitmap^) 0 roif, _b t» ^TrJ 
;BV^-C, *PA#-(B!lADSL^M(ATU-R)«^ 7-r^^ • ^ :/ R^SLW^'liyT'te: 

0 3 4 fiISDNO0CU(3l^{t^a^^f £ J^BOADSL^gATlFCfcl&tt 3 ADSL v-^/tf/V 
<DH#g|-e$) U, Dual Bitmap^^tFext Bi tmap^^^tL^tU^^iC&tt SAD 
SLi/^^/^^^U-CV^ 0 

• tf y bTy^.tfJffrlfc 

_b|2bfcDual Bitmap^^^jft-rsfc*^ BI 2 9 ^&f"t 53§fS Ify h ^ 7* 
g|S6 OjB«fctfSffinf y K^jyTfflSl 5 Otlt M^--i/^(^-f ^IM" K • 1/ 

fgOlf b^y^ffift^^S^fc^o Fext Bitmap^C-Ctt, 2 SIB© If y 
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O^^W#^*ffp]-t-2)>^'(l!jADSL^*ATU-C{-^5„ ©^ffiOOADSL^gATU-Cfi^g- 

^ffil«)ADSL^aATU-CtttHf LytSNJtfc3|<5v>-C Ifjx h^^^^^U 
. ^A#ffil©ADSL^«ATO-RtcKlf y h^y^t^ai^^/^*ai*li-5o ®*DA 
#{aiADSL^gATU-R{ta^l fc> h ^ y £tft£ttj LTD 

13 3 6^A#flyADSL^1SATU-R^SNJt^jW3£i-5fli^B|-e*>«o * 

o y ^v* 2 2 o^fi^^fr?-^^ y rmcom-^Mf—^^ 

SrERRORt L#3r^ V T&<DERR0R%±u? ?2 6 0 tA*t5o 

— ^Sl*J^ n ^ 2 3 0 %ftm& 240 TMOOHz LTf£*B¥lJ5&3§ 2 

5 OdA^-TSo ^mOOHzfSW, «W«2 1 0 ZfrVXmmX V&3k&tl1£i 
Q0Hz<7>mWz3: V „ ^mm^^XMim<DAOOHz (ISDN400Hz^ff-^) b&fr£tiX\,^ 
3„ &f@¥U5&§£2 5 OTttA;ft£;ftfc400Hz{f U , LIMITS' ^atf/l^ 

^2 6 0m tu^A^^ttfcERR0R^r^J^2 5 0 frbXtl $ttfc1ff#^ J: 
UNEXTK|RJS/N?WJ£S§2 7 0 b < ttFEXTBUBS/NW^* 2 8 0— W^Ji-^ 0 #S/ 
NaiJ^fiERROR^^bTS/N^^mbT, ^tl^th, %r*\ V T^fe^bi t» 
&JT2&2 9 0 f3lttJ^7-r^o ^bitSfc!*3¥«2 9 OTtt, A;*7 £*t/S:«-3r* y T. 

feos/N^^#=ar^ y r^^an-r^)^^ hie (^h^T*) Sr^tfJU NEXT 

ISMffl O bf >^ h y ^ b -NEXT t . FEXTEWffl ©lfyh^yrob- FEXT^r^tt} 
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r./^/^. 7k-^j dS*A*ttTV>So ISDNtr^aK^i^tt, 400Hz ^ n y 

e>i^"rv^5ADSL'eai<Oa^fll^'fi5:^?*)5 1 ^^#/W4, 0.246msec-efe^)o 

2 OOMff ©*/M3HB$C"e ft> -5 I SDN tT >^i£<D34^#3 t ADSLfcj£<£> 345{@ <£>D 

■So 

0 3 7 tn^-f-J: 0 tc, ADSLT?fi 1 7 1 Jl?/W^ * 5 «t 5 t-^LT 

(S) £T% IX— • 7W J±-t>mf$£tiX^Z> 0 mRi'l'-ftA' ( 

s) ofttoufc. 4^y<-^mm^^^ (i) ©»^=fo*>s. -f^-^^i 

S^tf/V (I) f± x l^v^^Vi- (S) ©#^^ry T©ffi*B*180°|iIte$*5r 

ADSL^S (ATU-C) 1)> b*PA#{H!JADSL^M (ATU-R) ^ £ ADSLf&#«:3Ht-#- 5 T t> 

L TV \<5 2** £.©*§£\ -Yl"*— Xl^^v-^-^ (I) JilW^- 

*Wim^^7$/v (I) *s-g"*tbS 0 Sfc, Iffafi© J: 5 1 ^ • 7 i^— 
A« % ISDNt: 4 ^)^?>'fea^^^^t^400Hz^f^-<D34^»i^•^-PWbTV^?) o 

JLIBLfcJ: ADSL|I|j»Offi< tziISDN^^^^ji&lHljKiaSfcSW^tt, ADSL 

£g#J{^ JilBLfc «t 5*^^— * 7 V— ^tfcmteV , ADSL v-^^/V-^ ISDN 
ISDNf^aKveil-Ctt, ® 3 8 fc^-fX ? ISDN400H 2 'ft-^TTRm^ LT v 



-8- 

ADSL^fittfUOOHx (D WS^<D f U FEXTIxlligjE ADSL is ^tJOV Sr^f U 400 

A^ADSL^»£oV^&l*l1t|-?fc£o NEXTEH^f %<D tf y h-? 5/ 

-? (DMT >-#Vl^A) £ , FEXT^jf <D\?yY^v7' (DMTi/ >-^B) £r 21B/B1C 
-T 5 0 ^tt, HI 3 8 }^-r<t 0 ^NEXUZKTfiDMTv-^^A^^-r^ ^ -e 
fc^tV h^£/J^< LTSNlWSrfr-hU FEXT^T-teDMTv' V^BSr^-T 
ZZk-Vfcm^y bgfc£;*:#< IT, fe^i^r^t <-T^o Cyclic 

Pref ix^mw^M^^n^-r^^. tx^ ¥EXT^.mmmii^is^/^mtMyLTm. 

mmkDSLi>'^7$^m&— : gl&l£Z>o tztx.^ ^^ft^lfV^t'OCyclic Pre 
f ix^lDMTi^zJ?/^ t)246ju sXfoZ><DlZttV, 401J- >-^/K£>Cyc 1 i c PrefixtL 
lDMTi/^#/V^ U 250/x s£ U TCM Cross-talk ©1^88 tDlfTi^aJOMOiH 

• TDD-xDSL£)#A 

Ut^xDSL^UT, TDD— xDSL^^ (TDD: time divisional dup lex) hflX 
V>£„ TDD-xDSL^5£«\ JilBbfeJ: p^ISDNf^zK^^^^^^r-Cv'^^ 
A'*ikfe1rZjT&X'*>Z>&* JLlBLifc^sSfcttSfctK NEXTKHfteTDD-xDSL 

03 9 fctjk-rX 0 \z.^ mti&\Z.&\i^X * TDD-xDSLv^V#7^iJ460^ISDNt°>'7KV 

^U480fiISDN;d>feFEXT440tf>J^#?>^£r§:tt5„ ;5nA#fl!l{-£5V^T, TDD— x 

DSL^^7K/V^J490^ISDNt°^^K^^I^TO^^:Tail^i-^ i:. ^{WteL^Tg 
it £ tbfcTDD - iDSL Wa|?yU^J4 7 0 fi I SDNd* £> <D FEXT4 30 <£>J^#<D^ ff 5 0 U 
f'&oX, TDD- xDSL v- 1/ zJ?/I^J f± I SDN fc° ^fe^d^ <£>NEXTOj^# £: 
5l^5ft5„ r (D^^v-^^^tCttv^Dual Bitmap^^Kl&l^T 2 a^i& 
Sfccfclfy h^j/^aSFext Bitmap^^il^^^ l^lg-e-rtfo 

• ISI©8fc*;£f$fc 

HI 2 9 (H^i-^FlHIUJK^'fklS (Time domain EQual izer:TEQ) ^Cyclic Prefix 



-9- 

02 9 <D$k&\W&il&&m'< y7r4 0 £tiz>mn*y>7$/i<i±m 4 0 (a) \z 

Tv'^^0^^32f-V7 P 7^^r@4 0 (b) «fc 5 teS^fc: £ U , DOTS' VaJ?/W 

©f&fcttJD-rSgfcaSrfrSo .w©#JD$ix^:a5^ttCyclic Prefix tm%tlZ> 0 
^OCyclic Pref ix^#Jp§ttfcDMTv'^^/Wi. 12 4 0 (c) «t 0 HlSHSfll 

LTgff £ ftfcSM-^tt, 040 (d) l^-f J: 5 ^ i/ vjK/vIW^ 

(Inter Symbol Interf erence: ISI) ©##&SttTS^i£4fctBfcfco-CVN3 0 
U#>U TEQ9 Of* M"— — ^KlJ: U ISI^32-^>-yyK^Cyclic Pref ixF^fclJtX 
9^ ; e^|gC?^^$t^TV^S(TEQ^^--^^) 0 t£oT, TEQ«04O 
(dH^-Ht-^^ff-TS 04 0 (e)^i-J; 5^ISlS:32-9-^^KOCyclic 
Pref ix|*5fcJ|Ji*5 «t ^Jfe^aSr-f-So ~WM&MW&1%'* v ~7 T 1 0 0 fi 

TEQm^7<t V Cyclic Pref ix£r|&^H-£ 0 rttKlitK m 4 0 (f) J: 5 KISI 

(p&B&WJ 8feV^DMTS^^a!?/V*#5r i:T?#S 0 TEQtti^_hOj; 5 ^Cyclic 
Pref ix^V>t, gfefe#a»kISI©f£#£&y Bfc<«£&-f-<5o 
• xDSLv^*7v;^tf-£ISItf>^# 

xDSL^:/^Vi^SfrSISIOl^;io^-C0 4 1 ^rffiV^Tt^^-r 3 0 0 4 1 (a) 

hZ> 0 <&U -EI 4 1 (a) ^ £*XTV^ ADS U£{f v'^tfU'i: ^O— ofuOA 

DSL^if ^^^V^^O^{-tt v ^^c^4«.^V^%<^^i-So 04 1 (b) {3TEQ hW— 

, 04 1 (c)f*TEQh — >-^£r?jofc^<£>0 4 0 (a) OADSL^f WaJOl^Jtc. 
5 ADSL^f v- ^ tftVl^iJ -C *> S o 

04 1 U)tefe1g(Dy*— ?m4S ISH^&ttS Cyclic Pref ii& Wtia£tLX\t* 
SADSL^HtV^xK/V^J^^b, 04 1 (e)ttH4 1 (d) ©ADSLi^ff v^^/WWi^f 

_hfELfc«£ 5 f-, TEQteCyclic Pref iiSrJBV>T£faf&#:&>£> ISI <D&m&&\) 
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atfA-KCyclic Pre£ixdS#*Di-tbfi, 04 1 (e)t*tJ;5K:, TEQf^ISI ^r32^>- 
^©Cyclic Pref ixrtO^.JtZ*5 J: 5 LISI©J^#2:g:ff ft -^£>& 

Ul&< £ 

L3>U H3— x*^ — ^{^S^^f-^^ff-rs h ^=y^T?{i04 1 (a 
)^1~J; 5 t-#ADSL^ff v-^^/K-f^Cyclic Pref ix^ttiP £*l/CV^V\ 
ftkfcf, 5aBKH&-i-ttISI«>JfMSS:S»tJ&'v^«>t!:, Cyclic Pief ixf*i&SfcV^& 
T?fe£o tfL5. Cyclic Pref ix&#jni-<5 fc, ^O^^ctt^^^VH/— b ^ 
S£*><5©"C* Cyclic Pref ixtt#j&Db*V^^^V\ 

JifE Lfc^-f^V ^ • ^ K^^CFext Bitmap^), fc 

0 4 1 (b)#, h =• ^B#KlTEQ b I = V^S:fr5t&©E4 1 (a) ©ADSL 

AbSL^^->^#^dSlSI©*#*Srt"C2itPo fcfe. H 4 1 (c) -CttTEQm 
ioT 5fe|SO ADS L^ff v- ^ #7l^ SttSISIUl+i^i-S ®M&?>-<D&m& 3 2^ ^ 
^/^rt^ltX^o-rv^SOtM U 14 1 (b) "Cf±TEQ h V — ~>^£rfT 5 tu©AD 

3>32ir^:7VH^F^JDl3;£^ £fc£&V\> TEQ hi/— — ^jtuMW:. 

$>3iZ-htlZ) 0 0 4 1 fZl^Sjh/rv^l^ ADSL^ff v^^/l^©*^© 

;£r© ADSLgff V ^ # A- & I S I tfZ>Z.b&hZ> 0 

• wkm " 

V^T, #i^f v^^/WCCycl ic Pref ixis#*P ^frl/Cl^V*. iOfcft, jg£f&"f 
.5 h — >-i/ff-^-i Ut/^-^ hi/V7}Ol^iJ£^f^£TDD-xDSL^tK:;m^ 
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* hi'i'tfA'm<o$Gfflz.w[ : mm%.&£.zx\*ti 5„ z^x\ m&mw&m*$t 

a£tf>gtfflpOl*U-A5 <b ISDN!E!»>k©NEXT£>J^#£§:tf\ &#fcSNJfCn)D-x 

TDD-xDSL^fi, h^^V— ^<£> M^— — ^Hff££tf ^Cyclic Prefix 

^Cyclic Pref ix^-H-iO^ttTV^^^^^VK^^Cyclic Pref ixSrKfV^i^^jffyV 
^+g^oraT*(D'f41 : 9^^^E-f-^ )o ~<Dfctt>, Cyclic Pref ix^#^p^^LXV^ 
/^Vn h V — — ^i/i/TtOl^feCyclic Pref ix&ttttl&tlX^Z> */ V#/W^ t is 

f&4$r#-5C Ufc^oT, iPA#^tt^HW*»fe^fll*TDD-xDSL© 

^f^£»*nL-C&£>v\ -t©fflf#S:#« r t *sS®tC3fe5 0 ^^T?. mold* 
feaPA#^^*»^ailf9^Srai*Pi-«^*s^S^$tLSo 

±is© j: o^m^^xomti^^t^mKm^^xt^^fhtz.^ 

<DXh V > ISDNt°^^>-^3t^e>©y-r X^Ti-^^STDD-xDSL^^^^iH 
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^tt^a^-T S ^ t T'fe 5o 

#3§K<£>S'J<£> S WW:, mmfrbMA^m— TDD-xDSLOi«iHf£kte (ISDN400Hi-f& # 
TOD-xDSLfcSllfe'Ssfcljm^-C, iifftM fc&tto XfffrtlZ b ^--V^l^. 
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o 

TDD-xDSUs^iS^-C, h 91/^— h 5Cyc 1 ic Prefix 

Pref ix^r^V^cDMTv-V^/VirO^^M^. ^-f^y 5 r W4=FQim-& t LTf 

iZ-rtii^ TDD-xDSHS^O h U—~l/sfm^mim*4 5 Vi/(ISDN400Hz'ft-^-O'6i 
*B)Sr*ftWbTjEbV>*n)D-xDSLfe^-Ct5o -<E>4&£\ ^<ZHBtfB&90°fc3 
V'^ilSO^fcS J: 5 (--rs„ r©J;5ttti^ ^«B#l-3£lf ^ 5 >-^(lSDN4 

bi 1 j3:tdd-xdsl h ^ ^^(Dmis^^/^mmmx^^o 

m 2 ^TDD-xDSL^-^m «t 3 mm ^m^m (n^^^ ?m xh% 0 

m 3 «tdd-xdsl^^ «t § ii^ft ^ j*mj$m (migmiw x&> z> 0 



• i 
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0 1 2«tt5^iy— sr^xWaft&7F-r?4 -Aft — h Gi#iift)T*>5. 

01 3 te^finuv— ^^^o^E-efe^o 

014 tegff W&U&Mf&m-VhZo 

016 i^tv'-^y^iii^^t^^ A^t- h mi%mmT~&Zo 

A p^fg 0 T- & s „ 

o 

02 O«mi^JSS^{-fcMt5mi^ft^#l^^0 ( b l^-^V^Bt) -efc 
0 2 1 (if 1 IllitSit^I 2 ©f X*h 

02 3ft2oOft^f^mPJ0T'fc^ o 

02 6fi^2^^{C^^S^— * b7l/-AM0 (alSfiUflf?) 
0 2 8 fiDMT^f h/«^0-C*fe^) o 
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m 3 o t± i sdn£> tr ^ ^fcmttv^m t mifcm <D&mmm m -e & 3 0 
m 3 i {^isy >r xuLna-efeSo 

H 3 2ttISDNia«l^P>ADSL|lIj»^OT*(»SS)"KWBI"C*>5o 
HI3 4{iDual Bitmaps iOText Bi tmaptfc5H0-Cfc £ c 

HI 3 6 f±NEXT/PEXTEW**fcS/NSrafl3e-rS^t»KWB|-e*>5o 
HI 3 7te^-f^°— 71 — A^0R!fiBlT?fc5 o 

o 

HI 3 9f4TDI>-xDSL'>VaI?/K03§&^^rifeRKBlT?*>5o 
(A) ;*3&9§©*Elfc 

£ 1 ©«N»"Ctt, TDD-xDSL£>ADSU£g( h 9 0 h ls—~ls?\Zl3\/^X 

*>, (1) TDD-xDSL h9 M^— — ^J^V^T. Cyclic Prefix* L© 

M^- = ^ V>-#/l-50 1 ^raS^ £ ^T#^ $ ^fc^O j£{f ^ ^ tf^ij 50 2 <Dffr 

mWtl*tcs<?—^&mi&~tZ>Zb&XZZ> 0 ttto-rZM&te, iI3tilffB#tf>Cycl 

ic PrefixJ; V V^fc b^Dft** fetbfe^^/l'Jfcn it?S>S. (2) 

, V^aK/^502©«t2i; h ^^Vi/v-V^501O^^ irlnlC 
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mmfcmn~tz 0 (3) hz^^-z. mm^^/^mm^m. ^m^^K^m 

^-503, 504^^tL^#^P-f-^).o 

sri^t5„ ^ot; hu— -isyisi/^wmm&'Atmzs**— ^503 

(b) fg2tf>#$i£ 

^V^VajOuaW, ISDNf^^^^^^f E^rt^A^^VNj; 5^, 

0 2 &/SV»t\ TDD-xDSLOj£ff b l'— = ^^^jtf/l^J500&ISDNl^2tf:H£ 

KO^^^rD (3. 1 25 /tsx 37 7=1 . 178 125ms). ISDNfV^K^^cDitS'ftK^^ 
— K^>T A^BBSra (=18.75/* s~23. 4375/* sh TDD-xDSLO^Sx^&ttAp-t" 
Stiltf) hi/— = >'^v->^/V502<^5^ff ^ra?: Si, h t — ^.^^DMTS^VjK/U 
#ltf>ttN ^{-o(t^5%^f-§-503, 504©alH&l^ffi«r j etu j eixx i, yu TDD-xDSL 
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Si + ai+jSx+xi+y i^D+ a (1) 
(fcfcU 0^ ai) O^jSJ 

S, + a,+ ^+x.,+ y^D (2) 
(fcfcU O^oi, O^jSJ 

w^T?Cycl ic Prefix^ UODMTiX V^/VF^KD-^^^/^^m. M/-= 
V^^/l^ij500fc^;ftTl^5Cycl ic Pref ixfc b^DMT^^aJf./HRSrN, DMT 



S!=NXmX {1/ (mXf d ) } =N/f d (3a) 
xi = n*X {1/ (mXf d ) } (3b) 
yi = n,X { 1/ (mXf d ) } (3c) 



„ (n x +n y )>(m/8) 

xDSL^DMTigfs v-V/j?/W?[j700^ ISDNt° V^^teagGD^f K^60Hd^* 3 fc£> 

Sri:jSS-t?# So i"fc:b*>, M*— -ftn&km&K* ISDNfc 0 ^ 
yfilEi©I^tD, ISDNt°>-2K^3l|<D^K^— K^^A$ra % TDD-xDSL 
(DDWimim ^^aK^J700©*$ £ S 2 , TDD-xDSL3Sfi DMTv^/K/l^ijOEW t ISDN 

/W^tyXMm, M^W^i/>-^/^iJ(^*tl/S^^^V^^N, DMT 

S 2 +a 2 + jS 2 ^D+ a (4) 
^fc«S 2 + a 2 +j8 2 ^D (4)' 
S 2 = NX (m+ric) X {1/ (mXf d ) } (5) 



t • 
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O^oi, O^jSx, nJia^SMf ^Cyclic Pref ixOsampl eicT'fc 

r^(4)~(5)^:^X.f^, 992. 2CG. lite)T'16sample@^-efeofc 

Cyclic PrefixOS£&> U)ttflitZ't^W^&£'&Z>Z. b&'*Itfc'?1bZ>o 
■ SX±<D£ 5 f-i-tL^, TDD-xDSL h V— =■ l/JfZ/l'tfA'&kDBtiS 94 ^^tt, 
ISDNtr^aK>'-€3il©S'ftEWrt^*t* 5 «t 5 fcfc U , TDD-xDSL h =-ls<!f*sl/ 

<£>7*— ^Slff R#f^ TDD-xDSL^f v-^/I^lJO^fi^ ^ ^J±, ISDNf^xtf >- 
eSIOS^IZrartmilZ* 3 £ 5 fcfc f J , TDD-xDSL^f i/y^/KOS^ R# % ISDN© 
$1 a > tf>NEXT$t^ O j&A 3: % »t 5 i t & T* # 5 „ 

(c) m3<Dwm 

H4t4. TDD-xDSLO b ~^B#t;}3tt3£|{i^-- X h^T'©7V — 
«itfc5 0 DMT^pKliBV^T, #->^^VH4^j^U^DMT^^-7 e /^!j-^feS 

ft v->-#V^lj500, 700«. TOI-ISDNOi@H9B:ilfl601JJ:jjft«>5i^S?^*)-5o 

, TCM-ISDNO^llEWOlSr^P^-f 5 LT^TKyi^ffi^??:^, h ^ 

—-^^m^xrjm^m^^ti^tKD^—^ hngesTc,Td«, isDNt^^^-is 
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(d) m4<^#m ... 

M 4 (DUfcm-Vfe, CP (Cyclic Prefix) O&Vn f*w- ^^^^>^;V^m V^c 
h 1/— ^^^^F^atftv-^^/^JSOO^-^^^^) W#7l^501^, CP (Cyclic Pre 
fix) Ofe^DMTiX^^/^^^V^fc3i^■^i'^W^^i^'^f ^^/V^J700{£-a 
VzK/WOli:^ i/yj|t>P±«i9 d(HI6) ^fe^f^fc^-f n V h 

iX>-^/^iJ7OO<O^^tt^^^S^^^V^5Ol,7Ol<DM^«^i^0 
d©8B#»£o^T«ftlllH"3fctf>"C*>-5o 

ZtL^tMDmm ^>-^^!j^T?c^Cyclic Pref ix&B&V^ciy^/I^M-^&M 
PLT©^S8©S«cffiP^*S«fc5t-"r5. 

(e) Sg5cD#^ 

TDD-xDSL03£{f &*@) Srai*p-f-5 £ t S c 



• 
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TDD-xDSLi^f 94 5 5 V^f^OOHzfif-^-cD^J: *J 0M b-f~Z) 0 itf)g?5CD# 

So 

07 fit, fffc^ii^ipDTc >-cisDN400Hiflr#©^>r $ i^^w^n^mm 
i * h FWfitfaa* 1 m^b-r sey (07(a)) t. 2 mmt-tzm 

(0 7(b)) fcO^-C^LTV^o 

^V^/i-^i^B^^^ — >A^fe^°^ — ^Bt'^bLTVN^o 0 7 (b)f::;BV^ 

HI 7 (a)0#|-C?te. {itB^b^W^!l^6>^:^^T 1 BuO^J^iSDN400Hz'ft 
#TTR©SC±y B#£!l£ft3o 0 7 (b) <DMX*l*^ 2*D<Dffi%mtilkltiB$MT 2 

i, T 2 2^^^J^e>^^^JT 2 BUO^J^ISDN400Hz>ft#-TTROA£_b U B#£!l £ 

(f) M6(Dqm 

A, B$r, QAMa^rW^a ^(-&i^te ; t : Bil# s SVM;i90 o 

B£>#LfBM£90°t LfcBtO^^^^l/— v-3 >fflX~hV , B8(b)tt, V 
A, BtfHjyi^SrlSO 0 ^ bfc^FO^^^^i/— i/gy^-efcs, 

(B) 

(a) 
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m 9 fi#^W©TDD-xDSL#5£l:: «t ZtiQX&te&i'XTJ>.<D'7v s> ^ ETCfc *K 

tt, S&flMHtcV— *">"9-3 1 0, t^^3 2 0, b l^~^<ft^-3£££IIIj?§3 
3 0 SrKtt, ^ffW^f #*fetmUJ&3 4 0 , v—<5rV1?-3 5 0 , n 3, y\tm 

^miu{?s3 6 0, b u—^zs^m^-wm&z i o^wtnt^x^^ Q 

7r4 0Sri»t, M^—v^^f? v-^Vt^J 500(0 ^ii^il 
{f /B<D5£{f s^jJ?a*U700 (0 3) *mtl~tZ> 0 

b v — =V^fB-»Hfej5fc®K3 3 0tt, CD b b ^^Tg 

(Dm^&mjj-rz tm^ (Dtdd-xdsl^iw Ewcfi^T^'f ^ ^^n±m<o^ 

_y b b~ ^VWbtemz. b~ isfeflr&mm LT, ^<B!|J: U #ElA#*l!l— ISDN400Hz{f 

-^l/^^3 2 0^±TDD-xDSL<^^f(l:^^^V^•r, (DM/^y^fiM/^ 
l^fe-iNiy*lHl3&3 3 0^e>ffi^7"f-5 b l/--V^f^51^LTIFFT|lIJ^3 0 

FT|e]j&3 O^A^J-T^o X. TDD-xDSL©$ftEWt-^V^ b^— 

[ej)&3 3 Od»e>Hi*n^ns' bW^PLT£lFFT[ElJ&©#64«^K:A;t/-f-£„ 

Tbl--^>'^'ff^^{f{|iJJ;y^bnTtfcr^^fflb. iX— $r>"9-3 5 0 

{M^m^&iB^ ;/77ioo srieifti it b >?ti?/mftmm i^-t^-e 

^m^TTCftff -^/Cyclic Pre f ix£B&V^c 1 ^#FFT|hII&110 
i-A^S J; ?fflffl~fZo ^n>y b^^mmS&3 6 OttFFT|IIJ&©#64ffi;*7*8 

8 OOAD^i^-l' 5 y^?r$iJit5o 
b is<-=.>?m-&tQM®96 3 7 On b =>^fS#fc#;pfbTISDN400Hz{& 



9 
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n 5,^0 H 9 i: IH — pP^fJifil^ — ^■^•?:#LTV ,i 5 0 1 1 & H/- ~ 

Cyclic Pref ixtf>^££161^:7 p /v£ LTUt^-C&S 
(b-1) h l/— ^>-^->:/^VW*]tf>f1^fc 

ijo^M^mv h u—~i/j?/mnmm ®mm -§-dtsl£tit ^^320 ^a^ 

-fS£5£lii, h ^-^^^^f-^TRN^r hW~~V^«-5§-£;&|Eli&3 3 O^A 
^i-^o tl/;!'^3 2 0« Kl/— =^^/iiSji#^0#^f-i-DTSL^ J; V . b 
= >-^^;if*M — =^^f^-^IUj^3 3 0^6>ttJ^7i-^ M^-^>-^f^-^ 
itiR LT I FFTHJjg 3 Ol-A^U ii^ii'ff^fiacvn — ^2 0^^^^^^^ 
{f^-^^51^b-CIFFTIUj?&3 O^A^J-T^o M/— ^>-^t^-^IUj^3 3 0 

X, i/-^yf3 1 0(4, M/-^y^ 01 l iz.^i~X ISDN400Hz 

©P/Sm^-^^.^'ff-^PSMK, <S> P/Sffi^-fer 1^^ b#-^-PSSL(="ll")^^^-r5o 

P/So- b~?4 5 ^^t-^PSLD«IFFm^m(256l@0{f^7= — ^)^r^iJi£ 
^^^77 4 0O^5/^rS54 0 a Kin — K"T Zie ^-T?£>3o P/Sffi^-^ 

n-w<;w>£;#^ 5/37 r SB 4 0 a ^e>(D^-^{±J^^ih-r^'ff -^"Cfe5o P/ 
sm^irl^ Mf-^PSSUS, ^^^r§P4 0 a^|Bti^^fc256fiOft^-O5^0 
#tfMf-§\ fc5VMil28#gOf?-§\ 3 V^4240#@ U )iM#{-Sc^m-t- 

ri^t§ 0 i-fc*>*>. p/sm^-fei/^ mi^-pssu2' , io", "ii", "orcom 
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£#iJ. (D"10 w -CfetL»i, i-rl/^4 0 btt^?'7TSU4 0 a£>0#S J:*JJi|I# 
Km-^ZmWV. @"ir-C2fetb«!^s'7raJ4 O a ©128#B J: U JWfMf 
'SrEfc^fflU c @"01"T*fctb^^7T^4 0 a ©240#B J: yjO#{^#Srtt^ 

i-^256^0{f-^^^iJii:^j^^^5,7T 4 0©^s/7rSP4 0 a fcteittSft 
So o^-C\ -feV^^40bfi, P/Sm^irl"^ hfi^§-PSSL="irKl J; tJ, P/SKj 
f£#n y^PSCLfcl^UT^y^rSM 0 a©128#B-«t U -ft#&flB#fc:SE*fctt 
L, -7^^HISS4 0 c ^^U-Cm^l-^o i*bfc«ty, 128#S~255#@ 1 
28fi©fir#^%M#503t UTR^m^tb, oV^% 0#S~255#g^T^256 

Wtjep/Sn— K*>T 5 ^^fS-$-PSLD*^S^-f « P/Sfti^-fel-^ Mf -^-PSSL 

(="10")^^-r^o -ftt^f, IFFTHU&3 0^fcm^7-t-52fe©256fi©-fg#«S 

^4 0blt P/Sffi77i? h{s#PSSL="10"^ J; y x P/St&f^ n y ^PSCUJIIrJ 
MLX'*y77U4 0 a tf>OS=g i y^-§-SrJe#^aS^fflb, -v*^IUi&4 0 c 
^UTffl^fSo rtU-J; tJ , O#B~-255#B*-?<£>256®0> hV'— -V^f? 

2#i©b =^^^>-^VKz>gg^.mu^^T-rtL«. ion 

P/Sn— K^-T 5: ^^-ff-^PSLD^^U, IFFT®ji§3 0 frbmtrt 5^fe(0256fi0 
fe^&&#liB:#l3E&/B'< y77 4 0©^y7rlli4 0a Kl#tifti-£o * ^ * 4 
0 b ttP/S»ft^ n y * PSCLmPMB U"C^ y 7 r S54 p a <E>0# Si»J ft#«r)fi# 
(^iu^iilbTtH^/i-So £*U£J:»K 0#@~255#g £-?tf>.256fi© M^-^y 

P/Sn — K^-Y ^ >^f-5§-PSLD3r3&£U IFFT[Uj&3 0'3»£>W27-*-5#:<£>256fi© 

fg ^mm-m^^m^ ^740 ^ ^ r & 4 0 a iz.mh-fz>o 

0 b teP/St&f^ u s/^PSCLt!i|^»!b-C^y7TlfP4 0 a <£>0#g i U ft ^§-£:JlR# 



• 
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%sw-^-504©m^7*5^Ti-tutf, ^yf3ioii, p/sm^^flr-g-ps 

MKSrn — w</W2iU a*o, P/StH^J-fe up him #*"00"fc LTlgHr 1/^ 

ML M/-=>-^^^ ISDN400Hi^TTR«©i:'_by#tJ:±Sa«if^Srjft»J3S 
(b-2) ilSilft^ b l^—=->^>^^m<0^ 

ft -f*— * SrS^ U T I FFTIUS& 3 0 iz. Xti "f S „ 

' X, V— 1 Oft. il3tilfil$% Ell '2 £1^1- J: 5 Kl, ISDN400Hz{f #T 

TRo^jby ^bBff^ra 1 2 mm-f-z>b. <DP/sn— k^w* v^«#psld, <dp/ 
sm^^fi-^psMK. ® p/sm^-ti^ Mf-f-pssL(="or)?r^-r^o 

P/ST3— K^-f 5^^#PSLD#*£i-3£lFFT|III&3 0 frhmtr1rZ> 256fiO 

t^^40b«, P/SttJ^ir hit #PSSL="ort^ J; V > P/SSfcft^ o 5/ ^PSC 
Lfci|^8IL-C>*s'7rSB4 0 a (D240#B «fc V U ^^^IhIS& 
4 0 c ^L-Cffi^-r^o rtLtil«ty, 240#S~255#l*-e©164H<&fe## 
Cyclic Pref ixfc LTB&fcaj&*K 0# g ~255# g £T*<£>256^<Dj£ffff 

ffTWSn — K^-T ^ V^ft-§-PSLDSr3S^-r5o ^tbfc«t !K IFFT1US&3 O^b 
W^i"5ifc©256^®©ffir#^^JBl[^!||Eife^i^jx7T 4 0^y77S54 O aC 
#-$3£;ft5o OV^, i? ^ 4 0 M ±, P/SttJ^7-feV^ hft-^PSSL= w or^«t U 
, P/Sibf^^ n ^^PSCL^|Rl^bT^^7T^4 0 a <D240# g~255# g * -C<D16 
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l@tf>ff#£rCyclic Prefix^ UTSr^tUU , 0# S ~255# @ ^ T0256 

Cyclic Prefixtt<9|l3, V^7l^~^ LTffi^i-;ft,J;£, 
yf3 10ii, P/Si±|^^^^'ff#PSMK^rci — w</W£ U P/StH^ir 

ii-ff ^fll^x is— fr^Z 1 OttISDN400Hzfir#TTR©3i±yi5t21Ji|a» 
f^Srjft U 3S b TiifTiifll i^tf/w^J Srffr* l rami -r 3„ 

(b-3) V— Jr^-9-©#^ 

3 1 1 mmmzp^-^mmzxv b -^^fi^m m^mm^m 

fH|-CMNSr3&£fc U ISDN400Hxf&-J§'3S£8B3 1 1 ttISDNl^#^3f©400Hxft#T 
TR?rm^i-5o X> P/SSlf^^ o y^3B£|flS3 1 3ttISDN400Hi^TTR^PJS8U 
TP/SibfE^ n 2/ *ft#PSCL«: ttJ^7 U * y b b — ^35£*P 3 14 f*P/Slfrf£ 
^ n y ;Hf-5§-PSCL£l/4^ UT^-f 5 V^^/SO^V nyh b — >"ff-!§-PLT£ 
tttf7i~5o - £*CfiISDN400Hxfr!H5£gB311 £ U ISDNfc°V#:/fc3£<D4()OHz{f -5§-T 
TK«rW^7i-5W^U3t^> *b§B<fc V A^JtXt^, 

?/SW)ft? n y^ft-g-PSCL©l/4^fc«t !K ^05/ b b — VPLT^m^-TS 

7Si^ 1024kHz fcfcSo ifc/^P!f h- b — X0>jaiftS:f±4kHx X64=256kHz £ 
JfcSo — :*\ P/S»fE*n y^^#PSCLJ43feMi6^03eiftffi^y7T 4 O^^ 1024k 

ski omm i/>#/i<>mzi?4 ^ >?$£*ki$3 1 swu hw^ym cd* 

fc«(2)^?rMJ£-rs i 5 fcISDN400Hite#TTR©St_h U &-Ojff5£l$IHJ t ifeifigKl 
n >;/ b b — ^PLT^I^^UTv-^^ffi^J^-r 5: ^^-^TSOTSr^S^i-S. 
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CMN, iX^^vai^^-r 5: >-^-^TS0T,DS0T^S^t, P/Si^ny^f| 
^■nZUz.mn\^X&mMmm j %- (P/Sn- Kit -§-PSLD, P/SW^-feU* hflWSSL 
, P/S-?^ -S§-PSMK. h 1/—= ^^/ai«tii«§I#m-^DTSL* if) &P/S»f1^ n 
5/^PSCLi^lH^lbTm^^-^o _ 

iX^/Jf/Vttl^^^ 5 ^tf ^*EM 3 15, 316 u y b Kt-^PLT 

— = ^ ^ ^ ii^-aiis^T- , m% *s > qn^^tizm* © ^#^501 , -7 0 

X, *3£f& ^y^ttl^^^ "5 ^3S£8B3 15, 3 1 6fWo*/F h-V 

zmimi/>'tf/i'&}<D-y-is-3°/i'mn 1 106 (=128+256x4+8) ih-?*> 3 u 

»l±1088(=(16+256)X4)fll-e&5^b^ni/ b h — ^J8©272flgFt?*> U , _blE 
(c) S-ftffiO©*85«flJc 
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3 0 h = ^mHJ^ 3 7 0 h =■ isffe -5§-£##f UT ISDN400Hz 

3r>— <5r>"9-3 5 0 luA^t^c ^r^3 5 0 fiS/P»f1s^ u y ^35^35 3 
5 0a XlWfcJ : ffltf&-»B&££& 3 5 0 b &mz-X^Z> 0 S/Pftfl^ n y f&ZM 3 5 
0 a fiISDN400Hzft#TTR^!^l»!UTFFT^^y ^^»£jRt P— «SE3fifc©S/P«j 

^o y ^spcL*»^i-5. fcjwt 3 5 o b hu-~^ym, mi 
-rs. 

(c-l) h l<— ^^R^attSSff -5r^»f^(Bll 5#fl8) 
lf-5§-&ffiIUj&3 4 0 «t f b V— ^^-^H^-^TRSTdS^-f-tl/JJ, V— ^if" 
3 5 0 «128ifV^/KD%S{f ^PJ^mt-> S/Pn— K*-f V^f-^SPLD£3§ 

t5, S/Pn— K^-f 5^^#SPLDj&S5S^-t-tbfi, 1^^/^77.1 
0 0 (H9) ttS/Ptt^o^^SPCL^PJ»!b-rTEQ9 0 ^^^,-^3 1^>'^^7 ^ - 
5 0 fiFFTa— K^-f 5 >^f&#FFTLD£:35^L^ 1 -^VaJO^^I^TVVT*— * 
^ff^iJM^^^y^T 1 0 Oa^FFTEKl 10tn-KU FFTIhISS 1 1 0 

— mmmmmm^iy^T 100 ttFFTa— k^-t 5 #fftld35^« 

LTTEQ 9 0 ^tti # S^^^/V-t*— * SrHUfclBttU 
=256f- ^TVWtf^— ^?r^#^t-^— <^>-^3 5 0 £>5S£*f~<5 FFTu — K^-T 
^ V^-f?#FFTLD^ £ U K 1 v-^^/^^-r^^/^— ^£rFFTHIj& 110 t-A# 

PJ«J&S-ftV— ir^»f^SrjftU3Sb, WtI?^*SFFTIhII& 1 1 

Ot-A^bfcm, <^>^3 5 OttS/Pn— K*>T ^ ^ii-5§-SPLD£a — 

(c-2) mftmmmz.fttf ^—^r^^-mmmi 6#m) 



^r>^- 3 5 0 tti£*,j!i. S/Pn— K^-f ^ ^f9-J§-SPLD&35£i-5. r©S/Pn- 

^>ym-%s?Lvi>m£.-rti&, mmmm^m^^yT 100 cm 9) j± 

S/Pffrfl^ n y ^SPCLtc|p]»3 LTTEQ 9 0 ^ffi^-rSf-^TWy*— * SrJBtfctzllEtt 
f5„ ^yf3 5 0it Cyclic Prefix (CP) £ 1 is^MZ^-f Z>272(= 

T\ FFTn- K^-T 5 >-^«-§-FFTLD§r^i-2> 0 ^tU^U, H^lJM^gUS^ 
y77l0 0 2p£>FFT®g& 1 1 0 iZU^->^/V(DCYcl ic Prefix3:B£< 1 v'i/zK/V 
&W>7A'y s —* pv—V&tl, FFTlHlBS 110 f±3rj£(& * -f 5: ^ ^T?FFTift3f 

-\*\ iUlJt^SWi^S'7rl0 0tt, FFTo— K^FFTLD3Sfe«t,«BKU 
TTEQ9 ^SJHifcfBttU. iX— <^>-^3 5 0J2, 0ffc 

&272 (=16+256) ^^^x^^^M^^'* v ~? T tefBtitZtilt? J 
* ^^-^FFTn - Kfg#FFTLDSr»^i-«o ^tbf- «t U . i£?!IM#(l£gU8^ y 7 r 
1 0 OteFFTIslj&l 1 0fcl6^V://l'tf>Cyclic Prefix£r&&< 1 l^>^/V^(D^-> 

z?A'7 s ~?&x2— ku FFTms& iio m$xfe<D?4 * ^yx»FFmw*ff^mn. 
si&mmt£&m%m\)Mi,, *^©->^2i?/p*sfftihiki i o^a^u/c^, 

^^3 5 0 fiS/Pcr — K^-f ^ >^^SPLD£n — W</W£i-5 0 

( d ) o y h h — isYwcommf&m 

h n ^^»#3y&Enfc3 3 0 o y h^gp 3 3 0 a (010) «\ 

TDD-xDSLfcat^ff EW^^T^r n y Ml 3 „ X. ^Vi^3 

1 Oteirl^ h^-^-DTSLSrJS^UTR^ny Mf -^£IFFTHJE& 3 0O#643r-r 

yrs^ia^tSo iffthi{^3 ora^ny Mt-^f-iFFT^s^igb, afeaw 
h^ts^t±jisi^3 6 o «FFTiHij?& 1 1 o<z)#64^-^y T^^e>m^-r 

Zfe-flr\Z.&3\i^X'*>( n*;F h — ^PLKDM^W L, AD^ * 8 0 CO A 



(e) ISDMOOHifTS-OfltflaSS-fl 

hi — =^^#^E8S3 3 Ott, hk-ny^/NVny h j>->-PLT 
TDD-xDSLO^f ^a^p-TS (0 7, EI 8 „ 

5 £. t T? ISDN400Hjflr#©flrffi Sr^-f- h — ^AT-J^S: 3£ -5 „ 

~2#gO->^^/^«ir 3-4f B©W#/V©^>- >'$rA^£>Bi<:^'ffcbTl^ 

gOv^/J?/W^ — ^%^ik£l£Z) r. £ 3„ v-V^/U^^ — ^A, Bib 

Tfi, '-ttt-^tbES t^-TJ: ?J-QAM=a V^^U— i x'a 1/ ¥ 4 \ =7 J*\Cft^X 
£frte^SV^90 o £&5£ 5fc (08(a)h & U < «^M^SV^-180° (0 
8 (b)) t ft 3 X 5 KijB&i- £° 

0 7 (a) ©>r?^ — ^<ffc-eiSDN400Hz'fi -g-^ffi 0^{UTDD-xDSLtf>i£lf &*@) £il 
fcrTS Kite, h — V^ff -§-£j£IUj& 3 3 0 ttis— tr>"V- 3 10 frbXtJ-tZ 
ISDN400Hzft*TTR©3fc_ky tS'jV^Tv'y^;W^^-^A^A^B^B £3Effc; 
t^i^tf-^^^t^o :©f- *«:IFFTiai&3 OT^IFFT^a^tt. 07 

( a )(^-r n^— =^>^^>-^^nh^xmm^fh^ 0 rtu-^iu &mwix 

feA^ B <DfiLffimk£fM%tkm U M£*BMfcR#£!l^ <b ^ T a bu £ ISDN4 
00Hz m-WTTR <D &± V fltfg b SMBi" 5 0 HBfc tt«#l§! <Z>¥*5ffiK: S<5V ^ T I SDN4 
0 0Hz ft-51-TTR <D SL _b U 5 „ 

0 7 (b) <ZV* ^ — l/mtXl SDN400Hzff -J§-<EHa4l O^^fitefB) 2ril£p-r 5 fc: 
fit, b l/— =Vi/{f^-^HIg§3 3 OttV— ^^9-3 1 0^^»A^7f SISDN400H 
zjf^-TTR05t_by KL3£<5^TS'^aK/W^'r->';&SB-*A-»A-»B b^fc-fZX 5 



KIT*— *&3S£-r*o ^«:IFFT|li*&3 OT?IFFT#yS£n, EI7(b){C^ 

15. 

^5fe»xDSL^:^. G992. 2(G. 1 i t e) ^£35 3 <> G. liteX'fi, 3f^r J> T«jK 
BclfflPBfc4. 3125kHz, lDMT^^^VK^KD-^^^/^C^r^ y T#[)}-256, /Vny 
1- • K— ^5r3£fitt-5 3Hr y 7i UT#64&;BvvC^5o ©Hlfelig 
^ y TjilSEftlHRIKiG. lite^«t U 3&^4kHi 5:JHV\ fife©9CB.W:G. lite 
1 DMTV^tf/Vrt<©1f:>:77Hfifc (3rir I? TSfc) £256 <!; U *4 Byf 
• h-^^^imi-S^-Y y 7t bT#64^r^A/-^VN5o 

j^lWW^FFTf-^^y >-^jgc#:«. =^t!J7^M 
Mb*^ V TWtfrb. 1024kHz^^5o Sfc^nyf- h — ^<Z>JS3&SfcW:4kHz 
X64=256kHz t o£ U , o y b f — ^ 1 -fh-f ^A-I^c U ©f- ^f*> 4 
•9-^/^i*5o US 1 HJfcHgai-cra:, l^zt^©i^^:ftm561f- 

^^T% J33W«:250Ais£:>fciK ISDN^V#^4^:£^<0>*— * h#|8U250/* s 

t&^^7C^f-^503,504?r^nUT^ > 1 * »J (O^^^/vmtm^-T 



^^Xmrn-tZo TDD-xDSUSaitel&l^ ii^ai-ftl^Hlfi, Cyclic Per fix (CP) 7 
02O#V^y L cv-^^/^701^ffiV^^ 3 tl,So Cyclic Pref ix<D&£ft::£feZs>'tfA'?U& 
3HtKrart^JR**IRyft*©S*Srt^«^, *HJfeffi#-CfiCyclic Prefix 
SrxDSL^aS:©— o-C*>5G992". 2 (G. 1 i te)^5££ C s amp 1 e#TC 5 16samp 
le(15.625/z s) i:U Cyc 1 i c Pr ef ix## <D 5^5jO>£r 4 Ojfitt^^fSiait^^ 
^V^j700^r«^Ufc„ Cfc^oT, ^Wv/V^^ij700<Dv-^#Vv-S«1088samp 
1 e(l. 0625ms) £&3 0 

TU^#©3lttJEIH^^.5o TDD-xDSL^ttJEIW, I SDN 

isDNt°^^^fe^trig:raofa^^^:^^sj;5{-ia«-r^ 0 r^-c% m3«o 

S 2 +a 2 +0 2 ^D+a 

w^-T?. ISDNt^xK^iH^^ft^^f OTD = 1. 178125ms (1206. 4sample), 
TDD-xDSLi|^ft'ft#©^:$ S » = 1. 0625ms (1088sample) X&Z> 0 "V— ^V&j&i&A, 
■?a' < a ft 5 a' =9. 375/* s (9. 6samp 1 e) fciKfc. £ 3 £ 

S 2 +a 2 +0 2 = D+a' ^D+a 
Sr»6fci-a a , j8 2 Sr-ttL-ett^*tLtf^V\ £ r -CTDD-xDSLT V jgHt HH! £ I SDN 
^^VTt)i§^© c t J 'L>(ujtoT< Sri^fc, <* 2 =/3 2 = 62. 5Ats(64sam 

K^>f A b ttl8.75./« s (19. 2s amp 1 e)~23, 4378 m s (24sample) £ 



TDD-xDSL<D_h V i&'fiv' ^/^JOSt WEBBS:, ISDNtT^aK^SSOJiU^fSEIH 

5ii"C, \SWt°^tf>fcm<Djf— A£18.75/* s (19- 2sample) £ U 

, ^(Dm&fcte. TDD-xDSLCD^f — K*>f A JfcT*S*20l tgeifc, ISDN<D# — K^-f 
A^I-T^J t eg 2 ^{S^— Stf-S «t 5 teTDD-xDSL©>& — K^^Ac StjSjSv, 

0 lHJfe^Tfi, 018 ^t-<t 0 (ISDNfc°^^53l|cD_h U Km 
+ ^f—K^>fAb) ttll96.875/*si:fc!K (TDD-xDSL_L U If ^ffl^W S 2 + BU 
i?>Kma 2 + p 2 ) =1187. 5ju s(1216sample) bf£Z><DT?^ TDD-xDSLlK3£ 
<Djf~ J*c 3:9. 765625~l4. 64844/* s (10~15s ample) KliHX T Vlm^b IrI 

#i^i£W^-f ^^Sr^TV^o 

(b) hi — = ^ll£tf>ft#3SfflE:iH 

^hi 7Rximi 9&m^x^ niMfro h -v^tfMt-^mE: 

|18fcoV>-C£>ifc9§«:&wfc 5„ 017t, TDD-xDSL h U— n ^ffiOiigW^^ 
/^J500^r^-r o aijtt"t"5 4o£> h V— V V^VV501OftJt;itt;!jnTS%:g4f 

#503 W:, M^afrffH34-;b N tf£Cyclic Pref ix702f£*f L+^i!lSV^KIWX?fc5 - 
k&M&tl&o irWJ^Lt, Cyclic Pref ix£>*£ 16sample (15.625 ju s) iZ. 
2tL+3hftV^|!B-e£>3125/i s(128sample)©5ESfff#503£rJBV^£. i: £-f-5 0 
^ffiO^#iD-r-5%ftlf-^-504W!li UTfi. 8s ample (7. 8125 a* s) ^ftfl 
-^^r#*D-t-^)o fiJLLfcJ: U ^— ^^^v-^V^iJ500?r«^UTV^6„ 
J: U , xi=125ju s(128sample),yi=7.8125/i s(8sample) * fcSi=lms (1024 

sample=256sampleX4)-T?fc£ 0 

S i + x i+.y i = l. 132813ms (1160sample) 

(S,+ oi+jSi+xi + yi)?r**5t, 
1. 132813ms(1160sample) + o; i+ /8 x^l. 1875ms (1216samp le) 

i;t(iai = flFS (Osample). P i =54. 6875 // s (56samp 1 e) £ 

(c) Mm^<D^m 
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fckih/fc 5 o ^<Dfc£>,. tcb Z-\tlsm\Bim&i&< X (JIM 
, TDD-xDSLHJ^*^^ (ft;^S3S<Z» ^^fc^T, M'— = V^R# 
}3linA#{B!jT'TDD-xDSL(DT U B ^<0^m^^rt> £ tH^ ISDNtf^D A#fi!l^ <D_h »J 

1088s ample) «t f hi/— — ^^(=1160sample)<^fa 5 ^ s *< ^^0"e x hi/— ~ 
(c-1) Il©fS^# 

**3t!:Scy JitfSftl^m, TDD-xDSL^^51M^^*/h-T?. ISDNfc°>-*K 

>tem(Dmm$f : m&MJz<Dm&x~&z>o 020 t^-r <t 5 (-tdd-xdsl^hoji y 

DNT tJ illff ft^S * 1. 178125ms (1206. 4samp le) K:ei£3g8§50 /* s (51. 2samp 1 e) 

— TDD-xDSL_b^;^f-^(D^fPM^)^^-¥-V^^-r ^ ^i^fi, TDD-xDSLT U ft 
#Klffll. 132813ms (1160sampl e) ft ^^&titf~Z>m%.<D-*— a i=0 m s 
(Osamplek P i=54. 6875 ju s (56s amp 1 e) SrJPx., Jb U.-TtJ K^-Y A t % 

ISDNT U ^-^KW5iaB<TDD-xDSLJi U f§-§-EW5feffi 

9^, TDD-xDSL<D_h U - TU K^-T -M4. 92188-49. 80469/x s (46 

-51sample) tlkfrZo -©^^ 

ISDNT tMf ^M^mi. 228125ms (1257. 6samp 1 e) 

<TDD-xDSL_bf'ft-^-B:ra3fe^l. 232422ms (1262sample) 
kttV* TDD-xDSLtf>_h »J ft -J§-i± % ISDNT y ft -^^ft^fe l J J: V < 3£ff * *Lfc 
V\ "t-^fe*,, Jl|B*^#(-^5V^-C%TDD-xDSL^S^IO^f KBBW:, 3^9-^5 AD 
SL^S^jfiV^OISDN^SOiUff EfltAotV^o 
(c-2) I2(DtMfr 



TDD-xDSL<Z>Tyf&#©£fe y ISDNJi y ^cDii£ffi|S^Oi!irk:»> 

.e>3&»ttl/tf* £>fcV\, ^ 1 Hifefil^^^VN-CTDD-xDSLT Vfe-&<D&fe<Dl&t> »J <Z> 
*%3iV^>f ^ ^i^tt. TDD-xDSLTU-ff #©a^{f{f #0^^1132. 813ms (1160sam 
Pie) Id, eS&5B®l^ra57. 8125At s (59. 2sample) is #*Slffl"t-5 liuO-^ — 

a i (=0)/is(0 sample)^ ^ ^ ^OXW^-f-S^—v 5 ^. 882813 
M s (5 s amp 1 e) 3r#0 ;tfc & <£> -5 0 

Zfli^MV. ISDNtfVaK>"gSI©ftfc#.V>JbtJ^&#©S^^>f $ V^fi, ISDN 
T »J fT^-KNI 1.178 125ms */h©JbU -TIJ- K*>f -M8.75/* s (19. 2s a 
mple) &Mx.tc$><D(=l. 196875msec) bft So £X±ZI£®Z. IT, 
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